Background: Digital health interventions have potential to contribute to better health outcomes, better healthcare and lower costs. However, evidence for their effectiveness is variable. The development and content of digital health interventions are often not described in enough detail to enable others to replicate the research or improve on previous interventions. This has led to a call for transparent reporting of intervention content and development. Purpose: To describe the development process and content of a digital self-management intervention for people with type 2 diabetes (HeLP-Diabetes) that has been found to achieve its target clinical outcome, the reduction of HbA1c, a measure of glycaemic control. Method: We synthesised theory, data from existing research evidence and international guidelines, and new qualitative data from target users to identify the determinants of self-management and the content to be included in HeLP-Diabetes. Using an ongoing iterative participatory design approach the content of the intervention was written, produced, reviewed and changed. Conclusion: It is possible to develop and transparently report self-management programmes for long-term conditions, which reflect current best evidence, theoretical underpinning and user involvement. We intend that reporting the development process and content will inform future digital intervention development.
of such education is low. For example, in 2015 in the UK, < 9% of patients reported attending a structured education session within one year of diagnosis (National Diabetes Audit, 2018) , possibly because face-to-face group-based courses may not suit people who work, have caring responsibilities at home, have mobility problems, or who find group interactions difficult (Winkley et al., 2015; Horigan et al., 2016) . Thus, there is an urgent need to find cost-effective and acceptable methods of delivering sustainable self-management education for people with T2DM.
One possibility is the use of digital health interventions (i.e. interventions delivered via digital technologies such as websites or smartphones) as an alternative or additional method of delivering self-management education. These have many potential advantages over groupbased education, including convenience, accessibility and anonymity. They also have the potential to help meet healthcare's triple aim of better health outcomes, better healthcare and lower costs (Berwick et al., 2008; Wachter, 2015; Craig et al., 2011) .
Digital health interventions for T2DM self-management
A systematic review and meta-analysis of randomised controlled trials of digital self-management interventions for people with T2DM, showed overall a small positive effect on glycaemic control (pooled effect on HbA1c = −0.21%; CI −0.37% to −0.05%; Z = 2.63) (Pal et al., 2013) . Each 1% reduction in HbA1c is associated with a risk reduction of 21% for deaths related to diabetes and a 37% risk reduction for microvascular complications (Stratton et al., 2000) . However, the review found no statistically significant differences between the control and intervention groups of the five studies that measured health-related quality of life. The effects of the individual interventions included were also inconsistent for secondary outcomes such as, knowledge, self-efficacy for managing diabetes, social support, health behaviours and emotional outcomes such as anxiety and depression. More recent studies that were not included in the review have shown that digital interventions developed for both people with type 1 and type 2 diabetes can be effective in reducing depressive symptoms and diabetes related distress compared to a wait list control (van Bastelaar et al., 2011) and an online psychoeducational programme (Nobis et al., 2015) . The differences in effectiveness between these studies and those included in the review are likely to be related to differences in the content and delivery of the interventions as well as levels of user engagement. However, as these were rarely described in detail, it was not possible for the reviewers to identify factors associated with beneficial impacts (Pal et al., 2013) . This problem has been noted for health and behaviour change interventions more generally (Michie et al., 2009a) , making it difficult for future researchers to replicate or improve on previous research. This lack of understanding in turn impacts on our ability to generate an accumulating knowledge base around such interventions, needed both for developing more effective interventions and for informing practice and policy (Murray et al., 2016) . Attempts to improve the reporting of interventions include the Medical Research Council's (MRC) guidance on developing, evaluating and implementing complex intervention (Craig et al., 2008) , and the TIDieR (template for intervention description and replication) guidelines on reporting of interventions (Hoffmann et al., 2014) . The TIDieR guidelines focus on reporting the final content of interventions; however, the process of development can be as important as the final content. Moreover, as the development of digital health interventions for self-management is a relatively new field, it can be hard for researchers or practitioners to know how to approach the development process.
The aim of this paper is to describe the development process of a digital self-management intervention for people with T2DM (Healthy Living for People with type 2 Diabetes (HeLP-Diabetes: https://www. help-diabetes.org.uk)). HeLP-Diabetes has been found to be cost-effective and effective at reducing glycated haemoglobin (Hb1Ac), but not at reducing diabetes-related distress in a randomised controlled trial (Murray et al., 2015; Murray et al., 2017; Li et al., 2018) . HeLP-Diabetes was intended to be used as an unguided intervention, which would support users from diagnosis through to the end of their illness journey with diabetes, unlike programmes such as DESMOND (Diabetes Education and Self Management for Ongoing and Newly Diagnosed), which are specifically aimed at newly diagnosed patients (Khunti et al., 2012) . It is due to be widely implemented into routine NHS care, initially through a commissioning model by individual Clinical Commissioning Groups, and more recently through a license to NHS England. The work involved in developing HeLP-Diabetes took place between March 2011 and March 2013. The randomised controlled trial ran from 2013 to 2016. We hope this will provide transparency for readers and an example for others who want to develop digital health interventions in the future.
Methods

Design
We used the MRC framework for development of complex interventions (Craig et al., 2008) as an overarching guide to our development process. The framework suggests: 1) identifying appropriate theory, 2) collecting primary qualitative research to identify target users' needs, and 3) identifying existing research evidence in order to determine the content to be included within HeLP-Diabetes. A participatory design (Kushniruk and Nohr, 2016) approach was used to synthesise these three sources by mapping, integrating and revising to cocreate the final intervention.
Theoretical frameworks and models
Based on our research group's previous experience in e-health (Kerr et al., 2006; Kerr et al., 2010; Linke et al., 2008; Wallace et al., 2011; McCarthy et al., 2012; Carswell et al., 2012) we identified three key areas for creating effective self-management digital interventions for long-term conditions that we wished to build on and would benefit from a strong theoretical underpinning. These were: a) understanding the overall impact of a long-term condition on a person's life and sense of self, and the importance of taking a holistic approach to the work required for self-management; b) behaviour change support (as so much of diabetes management requires changes to behaviours such as diet and physical activity; and c) the challenge of ensuring that the final intervention could be effectively implemented into routine healthcare.
Corbin and Strauss' model of living with a long-term condition
A key theoretical model that describes the overall impact of a longterm condition on people's lives and sense of self is the Corbin and Strauss' model (Corbin and Strauss, 1988) , which describes three areas of work required by those affected: illness work, everyday life work, and biographical work. This leads to three areas of self-management: medical management (e.g. remembering to take medications regularly, managing interactions with Health Care Professionals (HCPs), eating healthily and exercising more, and stopping or cutting down smoking and drinking alcohol); emotional management (e.g. managing the many cognitions and emotions such as anger, fear, anxiety, guilt, frustration, sadness, depression and denial, that are commonly experienced by people with a long-term condition); and role management (e.g. managing the biographical disruption and changes to identities and roles required by living with a long-term condition), with all three areas being equally essential.
Taxonomy of behaviour change techniques
There are many psychological theories predicting behaviour change, several of which include overlapping concepts (Armitage and Conner, 2000) . Rather than opt for one specific theory, and because we C. Dack, et al. Internet Interventions 17 (2019) 100241 were more interested in changing behaviour than predicting it, we adopted the Abraham and Michie taxonomy of behaviour change techniques (Abraham and Michie, 2008) rather than a single theory. Behaviour change techniques were selected based on research evidence for the user-defined target behaviours and behaviour change techniques from the qualitative data with target users.
Normalisation Process Theory (NPT)
A priority was to ensure that the final intervention could be easily implemented into routine care within the British National Health System (NHS). There were two reasons for this: first, that despite the potential of digital health interventions to improve care, there are few examples of their use in routine care, limiting their impact on health; and secondly, we hypothesised that integrating the intervention into routine care would enhance uptake and use by patients. This would help address two main concerns about digital health interventions, namely the problem of low use and low adherence to such interventions (Eysenbach, 2005) , and the problem of the "digital divide", or the way that such interventions may widen health inequalities between those who do and do not use digital interventions (Viswanath and Kreuter, 2007) . To maximise the likelihood of our intervention being easily incorporated into routine health care (normalised), we applied the principles of Normalisation Process Theory (NPT) during the development process. NPT is a sociological theory focusing on the work of implementation and integration of complex interventions into routine health care (May and Finch, 2009) . It has been used extensively to understand the success or failure of implementations and more recently, to predict and plan for successful implementation Ross et al., 2018) . There are four main components to the theory: coherence; cognitive participation; collective action and reflexive monitoring (May and Finch, 2009 ). For an intervention to 'normalise' HCPs need to: understand the purpose of the intervention (coherence); be prepared to invest time and energy into it (cognitive participation); feel that it fits well with their current work (collective action); and perceive the intervention to be worthwhile (reflexive monitoring). Thus our work with HCPs focused on identifying and including features that would promote these four factors, while avoiding those that would have a negative impact on them.
Identifying user requirements
Establishing user requirements for any proposed intervention is an essential first step (Bartholomew et al., 1998) . Our target users were people with T2DM and the HCPs caring for them. We conceptualised user requirements as "wants", which were features which would make them want to use it and "needs" which were features needed to improve health outcomes. For people with T2DM, our primary data collection method was focus groups which allowed participants to clarify their views through interactions with each other (Kitzinger, 1995) and explore their underlying reasons for differing perspectives allowing for consensus building around solutions which would meet a range of user requirements.
NPT predicted that integration of the intervention into routine health care (normalisation) required including features that maximised the coherence and cognitive participation of HCPs, while minimising the work of implementation (collective action) and promoting reflexive monitoring. A combination of individual interviews and focus groups were used to collect data from HCPs, because of the challenges of recruiting and bringing HCPs together at a mutually convenient time and location.
Ethics
Ethics approval was provided by the North West London Local Research Ethics Committee on behalf of the National Research Ethics Service (reference number: 10/H0722/86).
People with T2DM
Four focus groups and one interview were conducted in a community centre in London with a total of 20 people with T2DM. For details of the recruitment strategies, data collection and analytical procedures please see Pal et al. (2018) . We advertised online and offline, aiming to recruit a maximum variety sample in terms of demographic factors (e.g. age, sex, and ethnicity) and clinical factors (e.g. duration of DM since diagnosis, current treatment). The number of participants in each focus group ranged from three to six. The majority of participants were white British (14/20) but Black, Asian and Other (Iranian) ethnicities were also represented. Just over half were male (12/20), with a mean age of 56.8 years (range 36-77 years). The time since diagnosis of diabetes ranged from three months to 36 years (see Table 1 for participant characteristics).
The focus groups with people with T2DM lasted 3 h and were led by at least two facilitators (EM, FS, CD & KP) . At the start of the group, participants were asked to spend their time on individual computers using three self-management websites for T2DM that ranged in their content, tone, and complexity. Participants were given a maximum of 30 min to try each website to explore what they liked or disliked about it and how it might be useful to them. Participants then came together for a group discussion guided by one of the facilitators.
The topic guide for this discussion was semi-structured and informed by the components of NPT and Corbin and Strauss' model. Participants were asked about their overall impressions of the usefulness of the three websites, followed by specific likes and dislikes, and C. Dack, et al. Internet Interventions 17 (2019) 100241 the reasons for these reactions. This led into a discussion of ideas for 'ideal' content on a website to aid self-management. Participants were encouraged to voice issues that were important to them, rather than respond to researcher prompts. Participants were also asked why and when they might use such a website, what would encourage them to use it, whether they would like to share health-related data with their HCPs, and whether they would like a health care professional to facilitate use, and if so, how.
Healthcare professionals
In parallel, four focus groups and seven individual interviews (N = 18) were conducted with a variety of HCPs (endocrinologists, general practitioners, a dietician, practice nurses, diabetes specialist nurses, a nurse consultant) recruited via advertising and snowball sampling. The number of participants recruited to take part in each focus group ranged from two to four. Over half were female (11/18), with a mean age of 49 years (range 32-64 years). Nearly all (17/18) HCPs were white British (see Table 2 for HCPs participant characteristics). For more details of the methods see Murray et al. (2018) .
The focus groups and interviews with HCPs lasted between 30 and 90 min and were led by at least one facilitator (FS, CD, KP). The topic guide was informed by NPT, and focused on features that would distinguish our proposed intervention from available websites (coherence), features that would encourage (or conversely discourage) HCPs from using the intervention and recommending it to their patients (cognitive participation), features that would make it easy to use in clinical practice (collective action), and information that would promote use (reflexive action), while using open questions to enable participants to think widely around the issues of self-management and to encourage them to bring up ideas that were important to them, rather than the research team.
Data analysis
Data analysis was undertaken in parallel with data collection, which continued until thematic saturation had been reached, defined as no new codes or themes emerging in subsequent transcripts. All focus groups and interviews were audio taped and transcribed verbatim, with initial analyses focused on determining the content and design features of the intervention. This analysis was based on a coding framework agreed in a multidisciplinary meeting comprising of a medical sociologist, health psychologists and GPs. Transcripts were independently read by each researcher and themes were extracted. Focus groups and interviews continued until no new data emerged regarding content (e.g. data saturation). An overview of the findings is shown in Table 3 .
Researcher's background
Being explicit about values and beliefs is an integral part of qualitative research (Barker and Pistrang, 2005; Elliott et al., 1999) and our multi-disciplinary team (psychologists, sociologists, GPs) provided a range of perspectives in planning and conducting the research as well as informing analytic discussions.
Process of synthesis
We synthesised the data using an iterative participatory design approach with 3 main steps: mapping and writing; integrating; and revising. This approach was chosen as research has shown that interventions developed using participatory design are more likely to be acceptable, are more likely to be engaging (e.g. lower attrition) and are more likely to be effective (DeSmet et al., 2016) .
Mapping & writing
A core interdisciplinary writing team consisting of 2 psychologists (CD, JR), 3 general practitioners (EM, KP, EG) and 3 dieticians mapped the information to be covered on to initial intervention components (see Table 3 ). Components were then written by team members according to areas of expertise and experience. This content was then reviewed and agreed upon with the rest of the team. All content was evidence-based, in that it reflected current best practice (represented by the National Institute for Health and Care Excellence (NICE) clinical guidelines) (National Institute of Health and Care Excellence (NICE) Guideline NG28, 2015), and current evidence on factors like maximising accessibility to people with low literacy skills or low vision.
Integrating
We worked with software engineers and a web designer to integrate the written content onto a website. This ensured that content was presented in a user friendly way that was easy to navigate with a professional finish. The software engineers were able to integrate the functionality of the interactive components (e.g. forum, quizzes, selfassessments, action planning, goal setting, reviewing & feedback on goals, reminders, integrating videos and previously developed digital interventions) so that the content could be tailored to individual users.
Revising
Iterations of the integrated content were shown and tested by two complementary participatory design groups: one of HCPs (GPs, practice and diabetes specialist nurses) and one of people with T2DM.
The Health Care Professional (HCPs) group had four sessions where they focused on ensuring that the content was accurate, evidence-based and consistent with NICE guidelines and best clinical practice; the programme could be used in routine care; likely to be acceptable to HCPs; and whether anything was missing or could be improved.
The T2DM participatory design group was made up of a number of people with T2DM who regularly used the website at home and in sessions with the research team and were heavily involved in providing feedback on all the content created. Feedback included whether it met their needs, how it was presented, the design and name of the website and creating or suggesting new content. This on-going involvement meant that users shaped whole additional components of the website. For example, for the physical activity components of the website, users suggested that videos demonstrating how to perform a range of physical activities would be useful as there was some uncertainty about what to do. Users were also clear that it was important that the people doing the activities in these videos were real people with T2DM (rather than what one user called "lycra lovelies" with a range of abilities (Beginners & reduced mobility, Intermediate, Advanced)). Based on this feedback we worked with a film director, personal trainer and three people with T2DM to make a range of physical activity videos. These were integrated within the website by our software engineers and reviewed by our users again. In this second iteration of feedback users suggested some sort of playlist function so that different physical activity videos could be viewed as a circuit. We worked with the software engineers to C. Dack, et al. Internet Interventions 17 (2019) 100241 integrate these suggestions on the website. Users were asked to confirm whether the changes and integrations had been made in line with their suggestions. Additional feedback was given on the pre-existing interventions Down Your Drink and Living Life To The Full that were incorporated into HeLP-Diabetes (see Results section) in order to tailor the existing content to people with T2DM. For example, information was added to Down Your Drink about the effects of alcohol on blood glucose levels. Diabetes-related behaviours that may cause stress (e.g. taking medicines as prescribed, eating out) were added to the Living Life to the Full audios.
The regular website users participatory design group met on eight sessions which were facilitated by CD and JR. In-between each session the core writing team met to discuss suggestions and where feasible implement them. If changes were not made the reasons for these were explained to the group at the next session (e.g. the group's suggestion to encourage website users to monitor their blood glucose levels would conflict with current evidence based recommendations from NICE (National Institute of Health and Care Excellence (NICE) Guideline NG28, 2015) on blood glucose monitoring for people with T2DM). Additionally, two separate groups of people with T2DM who only occasionally used the website met less regularly (four sessions per group) in order to provide insight from a new user's point of view.
Additional feedback and usability testing
A multidisciplinary steering group (e.g. psychologists, medical sociologists, patient representatives, GPs, diabetes consultants, cardiologists, primary care specialists) also reviewed and commented on the intervention content and usability. In addition, a number of naïve users with no experience of the intervention took part in usability testing sessions where they had to carry out a series of pre-defined tasks and 'think aloud' while completing them (e.g. where would you go to find out about diabetes and holidays?) This allowed the web designer to optimise the navigation, look and feel of the intervention and improve the usability of the interactive features (e.g. quizzes, self-assessments, action planning, goal setting, feedback etc.). Thorough proofreading and editing were essential for credibility and maintaining users' trust in the intervention (Kerr et al., 2006) . A professional editor reviewed and edited all content for any errors in writing.
Facilitating engagement
Data from our qualitative work with both users emphasised the importance of ensuring that the intervention was used in interactions with HCPs, and was perceived as an integral part of the total care package, not an optional add-on. We therefore developed a 5-10 min registration and facilitation process where a health care professional (e.g. usually a practice or research nurse or health care assistant) registered a user, introduced users briefly to each of the sections of the intervention and went into detail around one area that the user wanted to work on (e.g. losing weight, or understanding medication). A stepby-step booklet was produced for HCPs so that they could easily navigate the intervention without prior experience. In addition a patient user activity booklet was developed with some details of where to find commonly requested information and activities to do using the interactive tools (e.g. goal setting, action planning, setting a prompt). These were developed by CD and JR and reviewed by the core team and participatory design groups.
Engagement was also encouraged through regular emails and/or InformaƟon provision following the latest NICE pathways and guidelines (NICE, 2015) InformaƟon on where and when to take medicine; side effects of medicines; any changes to lifestyle; and what the medicine does (Berry et al. 1995; Busson & Dunn, 1986; Weinman, 1990) (continued on next page) C. Dack, et al. Internet Interventions 17 (2019) 100241 (Carver & Scheier 1982; Michie et al. 2009; Michie et al. 2012) Problem Solving/Barriers idenƟficaƟon (Carver & Scheier 1982; Michie et al. 2009; Michie et al. 2012) Prompt Self-monitoring of behaviour (Carver & Scheier 1982; Michie et al. 2009; Michie et al. 2012; Pal el al. 2013) Teach to use prompts
EmoƟonal Management
Learning to manage the many emoƟons that are commonly experienced by someone with a long term condiƟon. Social support (Carlick & Biley, 2004; Ziebland & Wyke, 2012) Provide normaƟve informaƟon about others
InformaƟon Provision
HealthTalk Online (Herxheimer et al. 2000) )
C. Dack, et al. Internet Interventions 17 (2019) 100241 texts that contained links to topical content within the intervention (e.g. information around flu vaccinations in winter). The content of these was suggested by our participatory design groups and then written by the team. They were reviewed by the participatory design group for acceptability and then sent to all registered users.
Results
The primary qualitative data on user requirements is summarised in Tables 3 and 4. Table 4 shows how the primary qualitative data were mapped onto Corbin & Strauss' model of self-management. Using Normalisation Process Theory allowed us to identify intervention features that were needed to improve the chances of engagement and normalisation of the intervention. Integrating the results of the analyses of the qualitative data with the Corbin and Strauss model enabled us to generate an overall list of required components to be included within the intervention (see column 3 of Table 4 ). We then reviewed the existing research evidence in terms of empirical papers, systematic reviews and clinical guidelines to identify best practice, strategies and interventions that have been shown to be effective at targeting these components.
As Table 4 makes clear, the final intervention required a great deal of content. We wanted to avoid duplicating efforts already made by leading researchers in the field of digital health interventions, and therefore decided that where there were existing interventions that could be usefully and easily incorporated into our intervention, we would do so. We developed criteria to guide selection of existing interventions which were: that they were readily available to the research team (i.e. we already knew about them, or they were easily located through literature searches and we could easily negotiate permission to license their content); developed using theory and user input (as this reflected best practice); had been evaluated and had some evidence of effectiveness; and could be easily incorporated into our intervention (this included technical compatibility, being in English, and having a tone and approach to self-management that reflected the ethos of the main intervention). External content that was licensed in is described in the relevant sections below.
Medicine and treatments
NICE guidelines and pathways were reviewed to provide the content for the current medications and treatments for people with T2DM (National Institute of Health and Care Excellence (NICE) Guideline NG28, 2015). Patients value being given written information about the medicines they have been prescribed (Busson and Dunn, 1986; Weinman, 1990) , and in particular the answers to the questions: What are the side effects? What does the medicine do? What lifestyle changes are involved in taking the medicines (e.g. Can I still drive? Can I drink alcohol?); and How do I take the medicine (e.g. When, how much, with food or on an empty stomach?) (Berry et al., 1995) . This guided the information that needed to be written in the intervention. How medicines information was presented followed recommendations for risk communication (e.g. presenting data using absolute risk reduction and frequencies rather than percentages) (Gigerenzer and Edwards, 2003) .
Changing behaviour
From the combined qualitative data and theory described above we identified a number of behaviours which people with T2DM may need to modify in order to successfully self-manage their condition. These included: dietary intake, weight management, levels of physical activity, alcohol consumption, smoking and taking medications. We identified three pre-existing behaviour change interventions that met our criteria for inclusion in our intervention: 1) Down Your Drink (DYD), a digital intervention that aimed to help hazardous and harmful drinkers to reduce their alcohol consumption (Linke et al., 2008; Wallace et al., 2011) , 2) PoWER, which targeted weight loss ) and 3) StopAdvisor, a digital smoking cessation intervention (Brown et al., 2014) .
We were unable to identify digital behaviour change interventions, which met our criteria for eating healthily, being more physically active and taking medicines as prescribed so we designed our own. To do this, we selected appropriate behaviour change techniques using Abraham and Michie's taxonomy (Abraham and Michie, 2008) , which have been shown to be effective in previous research. Goal setting (behaviour); Action planning; Prompt review of behavioural goals; Barrier identification/Problem solving; Prompt self-monitoring of behaviour and Provide feedback on performance were chosen as this cluster of techniques have been found to be associated with positive outcomes of previous behaviour change interventions (Michie et al., 2009b; Michie et al., 2012) and are consistent with Self-regulation (control) Theory (Carver and Scheier, 1982) . Prompt self-monitoring of behaviour and Provide feedback on performance were also the most commonly used techniques in digital health interventions that had an impact on glucose control (Pal et al., 2013) .
Changing affect
Corbin and Strauss' model (Corbin and Strauss, 1988) suggests that managing the many strong negative emotions (e.g. anxiety depression, anger, guilt, stigma and shame) that are associated with having a longterm condition are key determinants to good self-management. This was also confirmed in the focus group data with both people with T2DM and HCPs stressing the emotional impact caused by T2DM. Research evidence has also found high levels of depression and diabetesrelated distress for people with diabetes (Nicolucci et al., 2013) . We reviewed the literature and found the evidence for internet Cognitive Behaviour Therapy (CBT) for managing depression, anxiety and a range of other mental health problems was strong (Kaltenthaler et al., 2006; Cuijpers et al., 2007; Olthuis et al., 2015; Farrand and Woodford, 2015) and likely to be effective in helping our users to manage their emotions. Rather than develop our own content, we searched for existing digital interventions that had been shown to be effective in reducing mild to moderate anxiety and depression. Living Life to the Full (LLTTF) was chosen as it met our criteria of availability, evidence of effectiveness, and fitting with the overall approach of our intervention (Pittaway et al., 2009) . It mapped onto our user requirements better than alternative digital interventions (e.g. Beating the Blues) in that it was UK centric and the approach taken is informed by CBT to give people the skills to manage low mood and stress, rather than treat clinical depression or anxiety.
Improving perceived social support
The data from our users identified that hearing or reading about other people's experiences and responses to similar challenges (e.g. the diagnosis) could be useful in managing their emotions. This view was supported by the research evidence where hearing or reading about other people's stories has the potential to improve a person's sense of social support and how they cope with some of the emotions related to illness (Carlick and Biley, 2004; Ziebland and Wyke, 2012) in addition to providing information that may impact decisions about self-management. Moreover, there is increasing evidence supporting the use of narrative as a form of communication, as it can facilitate information processing (particularly by people with low literacy, and/or low health literacy (Wise et al., 2008) ) and address emotional and existential issues Hinyard and Kreuter, 2007) . Rather than create our own range of people's stories we approached the world leader in provision of such "personal stories" called HealthTalk Online (HTO) (previously DiPEX; (Herxheimer et al., 2000) ) to incorporate their module of patient experiences for T2DM. This included 40 videos and transcripts of interviews with people from range of ethnic and socio-economic backgrounds, (as it is important that viewers can identify with the narrator (Slater et al., 2003) ). The interviews were carefully curated to present a balanced and comprehensive overview of patient experiences.
In addition to the HTO personal stories, we included a moderated forum, as users requested this as a means of sharing their thoughts and emotions with others. There was also evidence supporting this suggesting that forums can have impact on a person's sense of social support as well as providing experiential knowledge on how to cope with conditions and stressful situations (Kummervold et al., 2002) . There is also an emerging literature of importance of identifying the various 'systems of support' that are available to individuals (Rogers et al., 2011) . A moderated forum provides a means of expanding users' social network. We appreciated that not all users would want to use the forum, so it was available but with no compulsion to use it. Alongside this, we wanted to provide users with tailored information about the local resources available to them in their location in terms of health care professionals, non-health care professionals and voluntary and community groups.
Changes in role and identity
Corbin and Strauss' model (Corbin and Strauss, 1988) emphasises the work of managing biographical disruption (changes to their and roles) caused by a diagnosis of T2DM. This was confirmed in our primary data with users describing this disruption as a feeling of loss . Users were particularly interested in content that would enable them to continue with actions that had previously been "taken for granted", such as social occasions, holidays, travel, insurance, eating in restaurants, cafes or work canteens, and variable working hours, such as with shift work. Users wanted tools to help manage changes to roles within relationships and families. We could find little evidence on the effectiveness of interventions addressing these issues, and so were mainly guided by our user data. The resulting content included acknowledgement that the diagnosis of diabetes can be life-changing, that some previously routine activities and relationships can become challenging, and providing information on how to manage them. This information ranged from practical advice about managing medication and diet when working shifts, to resources around employment law. Users identified again that hearing other people's experience about living and working with T2DM may be useful to realise they are not alone in experiencing these problems and to feel supported. The HTO videos described above included how other people had felt and their methods of managing these challenges (e.g. sexual problems, medication side effects). We also envisaged the forum as a place where users could exchange information about specific practical challenges (Kummervold et al., 2002) .
Presentation of information
We took a patient centred approach to presenting information, in a positive (e.g. what I can do rather than cannot do), non-judgemental way in order to empower, motivate and increase confidence. We followed the best practice guidance from the Royal National Institute of Blind People (RNIB) to ensure the website was accessible for people with visual impairments and available checklists for the content to be included in patient information materials (Coulter et al., 1999) . We used a range of modes to communicate information (e.g. written, pictures, videos) in order to suit a range of user preferences.
Final intervention
The above steps determined the components of the intervention and how this information should be presented. The final intervention was (and is) a very large website, with over 560 pages.
Content
The overall content was broken down into eight sections: Each section combined written information with videos and other graphics. There were interactive and tailored components in each section apart from news and research. Behaviour change and emotional management sections included opportunities for self-assessment, in the form of validated questionnaires with automated feedback which contained recommendations for action. Users could set the programme to send them automated texts or email reminders and alerts when new entries were posted in the forum. They could opt out of the regular engagement emails and newsletters described above.
More details of the website's content, with screen shots, are provided in Appendix 1, with a site map in Appendix 2. The TIDIER check list forms Appendix 3.
Discussion and implications
Main findings
We have described the different sources (e.g. theory, research evidence, primary data from users, clinical guidelines) that guided the content and presentation of HeLP-Diabetes and our methods of combining them using participatory design. The intervention has been evaluated and found to improve diabetes control but not diabetes-related distress (Murray et al., 2015; Murray et al., 2017) , to be highly cost-effective with users having better health outcomes and reduced health care costs and implemented in general practices across the UK where it has been shown to be used by a wide demographic Poduval et al., 2018) . Over half our users are from Black and Minority Ethnic (BME) backgrounds, a third left school at minimum school leaving age with either no, or minimal qualifications, and a third described their computer skills as "basic". This combination of effectiveness, cost-effectiveness, use by a wide demographic, and subsequent large-scale implementation is unique amongst digital diabetes self-management programmes. We hope by describing the content and development other researchers will be able build in future research so that science is cumulative. This is particularly important in the field of digital health interventions for self-management where the development and content of such interventions is rarely described in detail making it difficult for other researchers and practitioners to know how to start the development process (Michie et al., 2009a) . We hope that by reporting the process we used this may act as an exemplar for other researchers or clinicians wanting to develop selfmanagement interventions for other long-term conditions in the future.
Strengths & limitations
Particular strengths of our approach to intervention development included using participatory design methods, where prospective users worked with us as partners to determine the content and design. The explicit use of theory was also essential, with the Corbin and Strauss model (Corbin and Strauss, 1988) providing an overarching guide to content, the Abraham and Michie behaviour change technique taxonomy (Abraham and Michie, 2008) guiding specific content around behaviour change, and NPT (May and Finch, 2009 ) ensuring we thought about implementation at every step of the process. Having a diverse multi-disciplinary team which included health psychologists, sociologists, clinicians, information scientists, software engineers, webdesigners and editors was beneficial. The use of evidence from a wide range of disciplines, such as human-computer interaction and health education as well as the more traditional biomedical literature was a strength.
There were also some limitations to our work. In hindsight, the research team could have included human-computer interaction (HCI) expertise, rather than relying on commercial software and web design partners. Such expertise may have helped us with our participatory design and user testing methods, and helped us communicate with our commercial partners. Our emphasis on participatory design meant that, almost by definition, our patient partners were those most interested in self-management, and hence not representative of patients for whom self-management is a lower priority. Our selection and combination of theoretical models can be criticised; however, we found that they were fit for purpose and were easily combined, and would recommend this combination for future similar projects. Finally, there is no doubt that the process initial development was long (two years) and expensive. This can only be justified where there is a large potential population who can benefit from the intervention, or where there is significant learning which can be applied to help future clinical and academic development. Both factors apply in this case.
Conclusion
It is possible to use participatory design principles to integrate theory and evidence to create acceptable and effective digital health interventions.
Supplementary data to this article can be found online at https:// doi.org/10.1016/j.invent.2019.100241.
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